Hydrogen bonding of flavoprotein. I. Effect of hydrogen bonding on electronic spectra of flavoprotein.
The effect of hydrogen bonding on the transition energy and the oscillator strength of the isoalloxazine nucleus of flavins was studied by the molecular orbital method. Among the possible hydrogen bondings examined, characteristic spectral shifts were found for the hydrogen bondings at N(1) and N(5) of the nucleus. The hydrogen bonding at N(1) resulted in the shift of the first absorption band towards blue and that of the second one towards red. On the other hand, the hydrogen bonding at N(5) resulted in the shifts of both the first and the second band towards red. The spectral characteristics reported on Clostridium MP and Desulfovibrio vulgaris flavodoxin coincided with the calculated results. The application of the calculated results to D-amino acid oxidase (D-amino acid: oxygen oxidoreductase (deaminating), EC 1.4.3.3) led to the conclusion that hydrogen bonding occurs at O(12), N(3)H, O(14) and N(5) of the isoalloxazine nucleus. The occurrence of hydrogen bondings at O(12), N(3)H, and O(14) is favorable for N(5) of the isoalloxazine nucleus to accept electron from an electron donor.